Marine plastics pollution (MPP) is an alarming problem affecting many countries, particularly in the Asia-Pacific region, and generated mostly from land-based sources. Five Asian countries (i.e. China, Indonesia, the Philippines, Vietnam and Sri Lanka) have been identified as the largest sources of MPP globally. This article presents two cases studies focused on the two largest polluters: China and Indonesia. Both countries face similar challenges in dealing with plastic pollution. They have weak legal and institutional frameworks in place to deal with MPP. The two case studies also show that there have been more creative and effective measures taken at the domestic level by local governments and non-state actors, many of which involve partnerships among different stakeholders. This article argues that governance efforts to address MPP require an 'all hands-on deck' approach, involving multi-level and multi-actor strategies and targeted regulatory and non-regulatory measures. However, our findings also suggest that most efforts should be directed at the subnational level, from which the problem mainly originates. This article proposes a number of legal and policy * We like to thank Fern Ling CHETTLE, Muhammad Nurshazny RAMLAN, Angela Mei FERGUSON, and Vanessa YUNG for their research assistance.
Introduction
Over the past fifty years, plastic as a material has evolved remarkably, and its use has become ubiquitous in our modern-day societies.1 Innovation in the plastic industry has created low-cost, durable and versatile types of plastic; their end-use applications are countless. They range from medical and agricultural equipment to construction materials and food packaging. The production of plastic has outpaced that of almost every other material since the 1950s, which led to around 141 million tonnes of plastic waste, including from products and packaging in 2015 alone.2 This high-usage level and poor 'end of life' management of plastic products has led to plastics becoming a major source of global marine pollution. Once plastic particles enter the marine environment, wind and ocean currents disperse them across the oceans.3 Marine plastics pollution (MPP) is an alarming problem because of its large scale, complexity, the increasing consumption of plastics both in developed and developing countries, and the pervasive adverse impacts on ecosystems and human health.4
In recent years, MPP has received increased attention. High-profile statements such as the G7 Leaders' statement in 2018 placed a spotlight on ocean plastics pollution, helping to push the issue up the international agenda. In November 2017, the Association of Southeast Asian Nations (ASEAN) Conference on Reducing Marine Debris in the ASEAN Region highlighted the urgent need for ASEAN countries to address this issue through regional cooperation to reduce plastics pollution at its originating sources (that is, to prevent land-based waste from entering the oceans in the first place).6 The United Nations Environment Assembly, as the governing body of UN Environment and the highest-level decision making body on environmental issues, has adopted a series of resolutions concerning marine plastic pollution and microplastics beginning with its first session (UNEA-1) in 2014.7 The primary aim is to establish a comprehensive and strong global governance structure. Although these resolutions and decisions are not legally binding on members nor clear in setting a specific roadmap, they play a significant role in guiding international policy-making and setting priorities concerning the marine plastic issue.8 According to research by German scientists, eight rivers in Asia are among the top ten sources of plastics pollution in the world's oceans.9 Another study found that four of Indonesia's rivers rank among the twenty most polluted in the world in terms of the metric tonnes of mismanaged plastic waste.10 Eighty three percent of the 4.4-12.7 million tonnes of land-based plastic waste that ends up in the ocean originates from just twenty countries.11 Amongst these countries, China, Indonesia, the Philippines, Vietnam and Sri Lanka are the top five most plastic-polluting states. The sources of marine litter are diverseranging from commercial and recreational ships and vessels to land-based 6 For a summary of the ASEAN Conference on Reducing Marine Debris in ASEAN Region The United Nations Environment Assembly (UNEA) Resolutions include: UNEA-1 adopted on 27 June 2014; <UNEA-2, adopted on 23 May 2016; UNEA-3, adopted on 4 December 2017 and UNEA-4, adopted on 14 March 2019>. sources such as street litter and production waste.12 All this points to the salience of examining what needs to be done to tackle MPP in the Asian region. Following a trend in international environmental law scholarship13 that seeks to go beyond state-centric approaches to global environmental issues, this article argues that sub-national (such as state/provincial) and local governments have core regulatory powers, particularly in waste management, that will prove critical to an effective response to MPP. In addition, companies play an important role in creating incentives to change consumer behaviour (that is, to use less plastics) and therefore nip the MPP issue in the bud. The findings from our research in this article on two case study jurisdictions-China and Indonesia-support these arguments. For example, we found that municipal authorities and private corporations were generally more proactive and creative in addressing MPP than the national governments and that multiple partnerships are being formed at the sub-national level. Nonetheless, we recognize the importance of national legal frameworks and the value of inter-state cooperation to set standards for environmental management. As such, we argue for effective engagement of local governments and corporations-alongside international organizations, national and sub-national governments and civil society-in a multi-level, multi-actor strategy to tackle MPP.14 Section 2 provides an overview of the sources of MPP and its adverse impacts on the environment. Section 3 presents China as the first case study. Section 4 presents the second case study of Indonesia. These countries were 12 selected as they are the two top marine plastic polluters globally. In Section 5, we argue for the adoption of an 'all hands on deck' approach and, drawing from the findings in sections 3 and 4, make a number of key policy recommendations. They include strengthening local waste management and recycling laws, public awareness campaigns to educate citizens about the impact of plastic consumption habits, and engaging corporations to include the reduction of plastics use in their corporate social responsibility (CSR) policies and building multi-stakeholder and cross-border partnerships. Section 6 draws some conclusions.
Sources of Plastic Waste and the Impacts of Plastics Pollution
In the past few decades, the pervasiveness of MPP as a severe threat to the environment has become an increasingly significant concern for governments, scientists, non-governmental organizations, and citizens worldwide.15 More than 8 million tonnes of plastic leak into the oceans every year, of which more than 80% of marine plastic waste comes from land-based sources as discarded plastic that has been improperly managed leaks into the oceans. ten heaviest polluters are countries in Asia,19 which highlights the importance of tackling MPP in this region. Plastic waste that enters the oceans have a multitude of cumulative and long-lasting impacts on human health and marine life, and also affect certain economic sectors and navigation. The dangers posed by plastic waste to marine life, in particular, are severe in a variety of ways. Marine animals can unwittingly ingest plastics, which creates life-threatening problems such as blockage of their digestive systems.20 In addition, animals may become tangled in plastic waste, which can be fatal or cause a range of life-threatening consequences, such as long-term movement restriction.21 Plastic waste can also pose 'uncertain physiological and toxicological risks' in marine habitats, for instance coral reefs.22 It is estimated that 11.1 billion plastic items have been entangled in the corals, and this is projected to increase by 40% by 2025.23 The degradation of marine habitats can ultimately lead to extinction of particular marine species.
There is emerging evidence that plastic waste and micro-plastics,24 when ingested by fish or other marine life, can inadvertently enter the human food 19 within 50 kilometres of the coast is the primary determinant of the scale of its land-based marine pollution.37
Secondly, the consumption of plastics in China has been increasing rapidly in line with its rapid economic growth since the 1980s.38 For example, Chinese consumers purchase around a quarter of the world's plastic bottles.39 The overconsumption of plastics amongst the Chinese has worsened due to the increasing popularity of online shopping, with associated plastic packaging, and the booming food takeaway business in recent years. 40 Thirdly, until recently, China was the world's largest importer of plastic waste, some of which has been smuggled into the country due to the profitability of this business.41 In 2016, China imported 7.3 million tonnes of plastic waste from developed countries including the UK, the US and Japan.42 It has been estimated that nearly half of the planet's plastic waste (e.g. single-use bottles, food wrappers, plastic bags, etc.) has been sent to China in the past two decades.43 Once plastic waste is imported into China, the waste could be recycled and converted into other plastic goods, but less valuable plastic waste is usually discarded without proper management, which might end up in China's waterways and oceans.44 Against this background, the Chinese central 37 Finally, the plastic waste-recycling sector in China has largely been informal, fragmented and under-invested, resulting in significant inefficiencies.50 In general, poor recycling practices are a persistent problem in all of China's large-sized cities. There are usually only informal recycling networks consisting of small and medium-sized factories that operate obsolete equipment and technology, which are grossly inadequate for tackling China's ever-growing amounts of waste.51
However, some actions taken in China to address MPP have the potential to substantially reduce MPP globally and could be replicated in other Asian jurisdictions that have high rates of plastic pollution. The following sections look at how China's central government, provincial and local governments, and non-state actors have sought to reduce MPP.
3.2
National Legal and Institutional Frameworks China does not have a national law that specifically addresses the issue of MPP. However, references to MPP can be found in some national laws and administrative regulations52 on marine environmental protection, waste dumping control and plastic products regulations.
The The institutional framework regarding marine environmental protection in China is complex, as it involves several agencies with ill-defined roles and responsibilities. There are various ministries (e.g. Ministries of Ecology and Environment,57 Industry, Agriculture, Housing, among others) that can make decisions regarding MPP.58 None of them, however, has an explicit legal or political mandate to regulate MPP. This results in poor coordination amongst the relevant institutions and under-regulation due to the ambiguous allocation of regulatory power and responsibilities. Nevertheless, the creation of the Ministry of Ecology and Environment in 2018 has the potential to address the fragmentation of environmental protection responsibilities and to unify enforcement responsibilities.59
The State Council has issued various administrative decrees, which complement national environmental laws and regulations. An early highprofile move made by the State Council, in 2008, was the passage of a nationwide limit on retailers distributing free plastic bags as well as production, sale, and use of ultra-thin plastic bags.60 A broader-ranging reform plan approved in 2017 proposed to cut down millions of tonnes of plastic imported from foreign countries. 
3.3
Sub-national Framework in China Contrary to the situation at the national level, there have been significant efforts taken at the sub-national level to address plastics pollution, which are driven by local governments and non-state actors, including NGOs and corporations. As discussed below, these efforts represent more creative and dynamic responses to MPP than those taken at the national level.
3.3.1
Local Governments Governments in coastal provinces and cities have generally taken more responsibility in tackling MPP than those in inland cities due to their proximity to the ocean. The rapid economic development of China's coastal areas also means that there is more funding and capacity for local governments in these in the production of degradable plastic products, the potential of which is bound to grow due to the incentive policy. The cooperation between the Jilin government, civil society and private companies has had a positive impact in reducing plastics consumption and in raising awareness among consumers.
3.3.2
Non In 2017, Meituan, one of China's largest online food ordering companies, started the 'Green Mountain Cooperative Initiative' , which focuses on addressing the environmental problems associated with the food delivery industry.88 The primary objective of this initiative is to collaborate with different stakeholders to reduce packaging waste from source, improve recycling and promote environmental protection at the same time.89 Meituan has also established a partnership with Tsinghua University to conduct research on assessing the company's delivery impacts on environment as well as ways to improve its environmental sustainability.90 It can be argued that private companies in China increasingly realize the reputational benefits of a positive social image and there are definite signs of them working towards the reduction of plastic pollution. 
Marine Plastic Pollution in Indonesia
This case study explores the main causes underlying the severe plastic pollution problem in Indonesia and the countermeasures that have been taken by various stakeholders. As mentioned in the introduction, Indonesia has been identified as the world's second largest source of MPP after China.91 It has been estimated that Indonesia generates 3.2 million tonnes of plastic waste that are unmanaged every year, of which 1.29 million ends up in the oceans and accounts for 16% of global MPP.92 Four of Indonesia's rivers (Brantas, Solo, Serayu and Progo) are on the list of the 20 most polluted rivers in the world.93 As the world's largest archipelagic state, Indonesia has more than 18,000 islands, 7.9 million square kilometres of waters and more than 91,000 kilometres of coastline.94 This compounds the complexities of managing MPP in Indonesia.
4.1
Plastic Pollution in Indonesia Many of the reasons behind the severity of the MPP problem in China that were explored in section 3 are also salient in the Indonesian context. First, the strong and sustained economic growth95 in Indonesia has facilitated industrialization and urbanization since the late 1960s.96 With a population of around 250 million people, Indonesia is the fourth most populous country in the world, and around 74% of Indonesia's population lives in coastal regions.97 The very poor waste disposal and management system in Indonesia has worsened over time, although plastic consumption of 17 kilograms per capita per year is much lower than in other countries.98 91 The MPP problem in Indonesia bears its own distinct features, which warrants closer analysis, as well as the development of targeted solutions that are tailored to take these unique features into account. It should be emphasized that any portfolio of instruments to tackle MPP must take these regional differences into account since there is unlikely to be a 'one-size-fits-all' approach. First, given that Indonesia is located at the crossroads of some of the world's busiest maritime routes and neighbours a number of other coastal countries,99 the marine environment in Indonesia is unsurprisingly also affected by other countries in the region. This phenomenon is commonly referred to as 'foreign litter' , which means that the ocean currents can cause plastic wastes to drift to Indonesia from other coasts even thousands of kilometres away.100 It is therefore an imperative that Indonesia seeks cooperation with its neighbouring countries to control and reduce plastic waste from entering into the ocean, as its own efforts will not be sufficient to address the 'foreign litter' issue. The importance of regional cooperation to address MPP in the Indonesian context cannot be over-emphasized.
Secondly, Indonesia's reliance on the tourism industry is reflected by the direct contribution of tourism to GDP, which reached US$ 19.4 billion and amounted to 1.9% of total GDP in 2017.101 It is estimated that tourism will rise to US$ 37 billion in 2028 and make up 2.1% of total GDP.102 Booming tourism can fuel consumption and is highly likely to lead to more plastic waste. How to effectively control and prevent MPP originating from tourism-related activities is crucial in Indonesia.
Thirdly, limited budgets, particularly of sub-national governments, have contributed to the prolonged plastic waste problem.103 Public expenditures on environmental protection in Indonesia are extremely low compared with example to safety, security, health or environmental protection.117 In practice, the Ministry of Industries determines which products are subjected to the national standardization system.118
The Indonesian government has also taken specific non-legislative measures aimed at reducing plastic waste. In 2016, Indonesia introduced a program in 23 cities that imposes a 200 rupiah (1 U.S. cent) price on the use of plastic bags, which generated 55% reduction in plastic waste over a three month trial period.119 After the trial period, retailers opposed the extension of this program, claiming that it was bad for their business and lacked legal grounds for enforcement.120 Environmentalists, on the other hand, were of the view that the price set on the use of plastic bags was too low to have any meaningful deterrent effect.121 The national government has been considering a tax on the use of plastic bags from 2019 to incentivize companies to produce environmentally friendly plastic bags. managing marine debris, and providing funding and institutional support.125 This shows that the national government recognizes the imperative to control MPP. However, we contend that merely having action plans 'on the books' is not sufficient. These plans announced by the government must be translated into action. Despite the laws, administrative rules and action plans put in place, the MPP problem in Indonesia has not been effectively addressed over the years.126 This failure can be attributed to a number of reasons: there is no national law that specifically deals with MPP and creates mechanisms to address the problem, and law enforcement in Indonesia is generally weak. Reasons for weak enforcement are multifold. For example, courts in Indonesia have limited authority to directly implement their own decisions.127 In addition, it is arguable that overlapping authority at the provincial, regional and district levels generate uncertainties on the exact scope of regulation.128 In view of the gaps in current laws and enforcement issues in Indonesia, other stakeholders are taking action to control MPP. These include sub-national governments, businesses, NGOs, religious groups and individuals.
4.3
Sub-national Frameworks Indonesia is divided into five levels of government: central, provinces, districts and municipalities, sub-districts and villages.129 This section refers to the governing bodies of these various levels of government below the central level as 'sub-national governments' . With the 1999 Law on Decentralization and Regional Autonomy, the central government in Indonesia transferred further responsibilities to sub-national governments, in areas such as health, education, transport, agriculture and environment.130 Decentralization confers more autonomy to sub-national governments to create policies and measures to deal with several matters, including MPP. For example, the 2009 Act on Environmental Protection and Management authorizes provincial governments to adopt certain environmental taxes, which are a levy imposed by the government on the use of natural resources.131 They include taxes on groundwater extraction, on fuel use and on Swift's nests,132 which can be also imposed and further regulated by local governments. Taxes enacted by local governments are regulated under the 2009 Act 28 on Local Taxes and Levies.133 According to the 2017 Regulation on Economic Environmental Instruments, taxes can be collected by both the central government and local governments.134 This Regulation stipulates that subsidies can apply to those who produce environmentally-friendly goods or services, use technology to restore ecological functions or adopt businesses practices that prevent pollution or environmental damage.135 A nation-wide plastic tax is currently in the making by the Indonesian Government, in addition to the existing Regulation to incentivize companies to produce environmentally friendly plastic bags.136 These laws and regulations can play a significant role in efforts to reduce plastic pollution.
4.3.1 Sub-national Governments An increasing number of sub-national governments are drafting regulations to address plastic pollution. In June 2016, the city of Banjarmasin became the first in Indonesia to prohibit the use of plastic bags in the retail sector.137 It has been estimated that this measure has prevented the use of 52 million plastic bags monthly and the government is considering the expansion of the scope of this ban to include traditional markets. 138 In Bali, an internationally renowned tourist destination, local authorities in 2017 declared a state of 'garbage emergency' across a 3.6 kilometre stretch of coast on the island and deployed a task force, including cleaners and trucks, to remove several tonnes of waste. 139 The Balinese local government also spent US$ 1 million on a recycling facility to better manage plastic waste.140 Under the mounting pressure created by an NGO called Bye Bye Plastic Bags (BBPB), the Bali governor signed a memorandum of understanding by which it committed to becoming a 'plastic-bag free Bali' by the end of 2018. 141 The Minister of Environment introduced a "Waste Bank" initiative in 2008 to reduce, reuse and recycle waste, in which regional governments have a proactive role in implementing the policy and mobilizing civil society.142 The first Waste Bank was established in Bantul, Yogyakarta in 2008, and the number has increased rapidly since then.143 At waste banks, the waste created by households is divided into organic and non-organic, the latter including plastic, paper, bottles and metal.144 Individuals are encouraged to separate and bring non-organic waste to the bank, which is accounted as 'bank deposits,' and the waste is given a monetary value. 145 Other Indonesian cities, such as Depok, have sought collaboration with the city of Osaki in Japan to learn and improve waste management practices. 146 In 2018, the local government of Surabaya, Indonesia's second-largest city, introduced a new policy to encourage residents to ride city buses for free by dropping off plastic bottles at terminals or directly paying the fare with plastic bottles.147 Each bus collected around 7.5 tonnes of plastic bottles, which were then given to recycling companies.148 This is one of the initiatives to meet Surabaya's ambitious target to be free of plastic by 2020.149
4.3.2
Religious Groups Indonesia is home to the largest Muslim population in the world150 and it can be argued that religion has an important role in tackling MPP in Indonesia. The Fatwa (Islamic Legal Pronouncement) 2014 Waste Management to Prevent Environment Degradation declares that it is the responsibility of every Muslim to keep the environment clean.151 It prohibits the disposal of trash or items that are still usable. 152 The role that religious leaders are playing in combating plastic pollution cannot be underestimated. The two largest Muslim groups in Indonesia, Nahdlatul Ulama and Muhammadiyah, which have more than 100 million followers, have encouraged the use of reusable bags (in lieu of non-recyclable bags) in various religious activities.153 Religious leaders have also visited mosques across the country to preach about the need to reducing plastic waste, and switch to reusable bags made from materials such as rattan and bamboo.154 Some Islamic boarding schools have introduced courses that raise students' awareness and provide recycling programs. The contribution of large-sized multinational companies in addressing Indonesia's MPP also merits attention. Nestlé Indonesia has introduced the optimization of plastic wrapping of finished goods and empowers local factories to manage their waste properly by eco-friendly means.170 Nestlé has proposed the idea of 'zero waste' along the value chain, which has motivated hundreds of thousands of Indonesian farmers, who are Nestlé's suppliers, to reduce waste.171
Nestlé also built an alliance with other five companies in creating PRAISE (Packaging and Recycling Alliance for Indonesia Sustainable Environment) to support an eco-friendly, integrated waste management system.172 Another illustrative example is Borealis AG, which is a global plastic producer that has donated most of the funding for the project STOP Ocean Plastics in 2017.173 Banyuwangi in Indonesia was selected in 2018 as the first beneficiary city under this project, with its fishing port Muncar being the pilot site.174 The aim is to reduce and eliminate leakage of plastics into the environment.175
An 'All Hands on Deck' Approach: Lessons from China and Indonesia
Based on the two case studies, this article eschews a merely state-centric approach because it is clear from our findings that MPP can be more effectively handled through an 'all hands-on deck' approach. This involves a multi-level and multi-actor strategy to tackle plastic pollution. In terms of regulatory measures, this approach requires the adoption or strengthening of certain domestic laws, notably waste management and recycling laws, but also non-regulatory measures, such as public campaigns and education, as well as policies and initiatives led by local governments, NGOs and the private sector. This article argues that an 'all hands on deck' approach is suitable because plastic pollution is generated by multiple stakeholders (e.g. individuals, institutions, corporations) operating at various levels (such as city, provincial and national levels). The problem can get better or worse depending on the adequacy of (regulatory and non-regulatory) measures in place. These include not only laws and national policies, but also non-governmental and industry-led strategies and initiatives. Thus, to handle MPP, multiple stakeholders need to act at different levels and use a combination of measures. To tackle a problem as big and pervasive as MPP, we need all hands on deck. In practice, governance efforts taken by public and private actors often involve partnerships, for example between governments and the industry or between cities, as noted in the case studies. Although MPP requires a multi-level and multi-actor strategy, we argue that the most specific efforts should be at the city-level, particularly coastal cities where the problem mainly originates.
5.1
Strengthening Local Waste Management and Recycling Laws Most plastic waste is generated in cities and other human settlements and, due to poor waste management and dismal recycling rates, plastics end up in the rivers and ultimately in the ocean. It is thus pivotal to create or improve waste management and recycling laws to reduce plastic pollution. Improving waste disposal and management in developing countries will also go a long way to improving public health and environmental quality.
The case studies reveal a number of issues concerning China and Indonesia's regulatory and institutional frameworks. There are no national laws that specifically address MPP in either country although certain domestic laws indirectly deal with it, for example on the law of the sea, environmental protection and waste dumping. Certain sub-national regulations are also directly relevant, for example on packaging or on plastic bag use (e.g. Shanghai's 2013 Regulations on Reducing Packaging and Jilin's 2015 Regulation on Producing, Selling and Providing One-Time Non-Degradable Plastic Bags and Tableware). The lack of dedicated laws means that there are no specific regulatory mechanisms tackling MPP. It is also noted that MPP is not yet a priority item in the environmental policy agenda of some countries, including China.
Even if domestic laws are adopted, their implementation and enforcement may prove challenging, as observed with current environmental laws in both case studies. This reinforces our argument that a mix of (regulatory and nonregulatory) measures is required for handling MPP, as discussed below. The institutional framework in both countries is fragmented with regard to plastic pollution. There are various agencies that can deal with it, but none of them have a defined leading role.
Partly due to the insufficient domestic laws systematically regulating waste disposal and management, both countries studied suffer from inadequate facilities, poor waste management practices and technology, including for waste collection and treatment. The lack of an adequate waste management system is at the heart of the MPP problem. The arrangements that are in place in China and Indonesia, as shown in the case studies, are inadequate to address massive plastic waste generation.
Drawing from the case studies, there are at least two crucial normative actions required. Firstly, countries should either create specific MPP laws or strengthen existing waste management laws. Secondly, they should devise adequate compliance and enforcement mechanisms for existing laws or new laws. If specific MPP laws are adopted, they will be most effective, in terms of their content, if they provide clear guidance on certain key aspects including clarity on who the law applies to. Ideally, they should include individuals, households, public institutions and private companies. Further, they should establish 'who-does-what.' As observed, the current institutional frameworks in China and Indonesia are highly fragmented in relation to plastic pollution and no government agency has a clear and defined leading role. Efforts to tackle MPP thus tend to be uncoordinated and, in practice, mostly focused on popular tourist destinations. MPP laws should therefore create clear obligations and well-defined responsibilities for those responsible for their implementation. For example, legal obligations could typically include the duty to reduce plastic use, recycle, and prohibit waste dumping. Producer responsibility clauses ought to be introduced to address issues concerning the use of materials, packaging, recycling practices and waste disposal. Further, MPP laws should create compliance mechanisms, with penalties for non-compliance and possibly a reward system for those that abide by the law, for example through tax incentives, subsidies or other mechanisms. For instance, corporations that use alternative non-plastic materials, introduce new technology or recycling practices that result in reduced plastic use could be rewarded for best businesses practices. Finally, MPP laws should clearly confer responsibility and power on the relevant enforcement agencies. As observed in the two case studies, the great challenge is to ensure adequate implementation and high levels of compliance. In response, MPP laws must establish mechanisms that are strong enough to encourage law-abiding behaviour and penalize non-compliance.
Although important, specific MPP laws alone will not be enough to tackle marine plastic pollution. This is because MPP is a complex issue, originating from various sources and engaging different levels of governance. Therefore, we propose a mix of regulatory and non-regulatory measures, which are discussed below. These measures include education and raising awareness about plastic consumption habits and best business practices, which may lead to major changes in production and consumption patterns. Even if a country has adequate MPP laws and high levels of compliance, the problem may still persist, as MPP involves transboundary pollution and affects all countries. As discussed below, we suggest emphasis on inter-state and regional partnerships in Asia and other parts of the world.
There can be different indicators for measuring how effective a mix of (regulatory and non-regulatory) measures has been in a given country. They may include, for example, the number of laws and policies that address MPP, the number of institutions (and staff) with direct and defined responsibility to tackle MPP, the level of funding allocated to implementing MPP laws and policies, the number and scope of education and awareness campaigns, the number of public-private partnerships created as a result of MPP laws and policies, etc. These could all be indicators to show changes in the real world, as a result of a mix of measures to tackle MPP. The ultimate outcomes will be the measurable reduction of plastic waste and the actual change of production and consumption behaviour. This is observed, for example, when large supermarket chains offer cardboard boxes for groceries, instead of single-use plastic bags, and have strict 'bring your own bag' policies, which result is the reduction of plastic use and waste.176
In sum, stronger national and institutional frameworks for tackling plastic pollution will likely contribute to improving the current waste management practices in both countries studied. There have also been significant efforts taken at the sub-national level driven by local governments and non-state actors, as noted in the cases studies. Some of these measures have been more effective than those taken by central governments, and include examples of non-regulatory measures.
5.2
Education and Awareness on Plastic Consumption Habits Regulatory measures, including domestic laws regulating waste management and recycling, banning single-use plastic bags or prohibiting waste dumping, should be accompanied by other non-regulatory measures, for example those that raise awareness and help change consumer behaviour. This is also required to avoid public backlash in communities where the use of plastic bags is ubiquitous and where plastic use bans are likely to be viewed as placing an unfair burden on the less well-off.
As shown in both case studies, the work of NGOs has helped raise awareness and promote education among individuals and communities (in schools, local councils, etc.) through public campaigns and beach clean-ups. In Indonesia, for instance, a number of NGOs engaged in reducing plastic pollution, such as BBPB, have provided information to consumers and contributed to education in schools and communities about the harmful impacts of plastic pollution. Other stakeholders, such as prominent Muslim groups in Indonesia, have raised awareness about plastic pollution among millions of religious followers. Some initiatives in China, such as that led by Rendu, have also helped generate knowledge and are monitoring ocean wastes.
The efforts led by individuals, NGOs and civil society groups, as mentioned in the case studies, are also complementary to the measures taken by local governments that often operate with small budgets and limited capacity. However, many of those efforts, as noted in Indonesia, have a limited scope, as they focus on specific areas such as touristic destinations, and operate with low budgets for a limited period of time. Although important, these efforts alone are insufficient to handle the massive MPP problem in the two countries.
5.3
Reducing Plastics Pollution as Part of Corporations' Business Practices and Policies The private sector plays an essential role in reducing plastic pollution. Corporations can assist in various ways, for example in changing business-asusual practices (e.g. packaging practices, choice of materials, etc.), investing in new technology, changing consumers' habits and also building partnerships with governments and other stakeholders.177 The funding from large-sized companies can also alleviate the financial burden faced by many sub-national governments in the battle against MPP, as noted in Indonesia.
It is observed in the two case studies that corporations are increasingly part of the efforts against plastic pollution. Examples of important industry action include: change of industry practices (e.g. policies against excessive packaging, declarations on 'green takeaway,' etc.): investment in research and development, leading to new materials and technology (e.g. biodegradable plastic tackling MPP in the region, in order to encourage all ASEAN states both to cooperate and to enact legislation addressing marine plastic pollution.
Conclusion
MPP is a widespread problem affecting many countries, particularly in the Asian region, and generated mostly from land-based sources. Five Asian countries, namely China, Indonesia, the Philippines, Vietnam and Sri Lanka, are the most polluting countries globally. This article focused on the two top plastics polluters: China and Indonesia. Both countries face similar challenges in dealing with MPP. In particular, they have weak legal and institutional frameworks in place to deal with plastic pollution. To date, they have no specific laws or mechanisms on MPP and an ill-defined institutional structure regarding plastic pollution. It is also observed that both countries have issues with the implementation and enforcement of current domestic environmental laws, although, in China, this is beginning to be addressed.180 In addition, there is limited funding for local governments to deal with the massive and ever-growing plastic pollution. The two case studies have shown that there have been more creative and effective measures taken at the sub-national level by local governments and non-state actors, many of which involve partnerships among different stakeholders. Efforts to reduce MPP have been observed, particularly in densely populated coastal cities and popular tourist destinations. The trend of decentralization, observed in Indonesia, is also likely to give a more prominent role to local governments. Sub-national governments might encounter an array of obstacles in tackling environmental issues, such as the lack of political will or capacity, limited financial means, pressure from business interests,181 but their role in controlling MPP is essential.
This article argued that governance efforts to address MPP require an 'all hands on deck' approach, involving a multi-level and multi-actor strategy to tackle plastic pollution, and targeted regulatory (and non-regulatory) measures. In any case, as argued, governance efforts to address plastic pollution should be mostly at the city level. There are several key lessons and policy recommendations that can be drawn from the two case studies. This article suggests that there is a need to: create specific MPP laws or strengthen existing national laws, notably waste management and recycling laws, as well as local government ordinances: raise public awareness and educate consumers on plastic consumption habits: reduce plastic pollution as part of corporations' business practices: and build multi-stakeholder and cross-border partnerships for combating plastic pollution. These governance efforts are likely to be more effective if taken in a coordinated and holistic way.
